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Abstract
BACKGROUND—The predictors of waterpipe smoking progression are yet to be examined
using a longitudinal study that is guided by a theoretical model of behavioral change. This study
identifies the gender-specific predictors of waterpipe smoking progression among adolescents in
Irbid, Jordan.
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METHODS—This study uses data from a school longitudinal study of smoking behavior in Irbid,
Jordan. A random sample of 19 schools was selected by probability proportionate to size. A total
of 1781 seventh graders were enrolled at baseline, and completed a questionnaire annually from
2008 through 2011. Students who reported ever smoking waterpipe (N = 864) at any time point
were assessed for progression (escalation in the frequency of waterpipe smoking) in the
subsequent follow-up. Grouped-time survival analysis was used to identify the risk of progression.
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RESULTS—During the three years of follow-up, 29.6% of students progressed in waterpipe
smoking. Predictors of waterpipe smoking progression were higher mother's education, enrollment
in public school, frequent physical activity, and low refusal self-efficacy among boys, having ever
smoked cigarettes, and having friends and siblings who smoke waterpipe among girls. Awareness
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of harms of waterpipe was protective among boys and seeing warning labels on the tobacco packs
was protective among girls.
CONCLUSIONS—Even at this early stage, about a third of waterpipe smokers progressed in
their habit during the 3 year follow up. Factors predicting progression of use differed by gender,
which calls for gender-specific approaches to waterpipe interventions among Jordanian youth.
Keywords
Adolescents; Jordan; longitudinal; predictors; progression; waterpipe

1. INTRODUCTION
Author Manuscript

Based on the Global Youth Tobacco Survey (GYTS) that was conducted between 1999 and
2007, and involved more than 90,000 children (13-15 years) in the Eastern Mediterranean
Region (EMR), the prevalence of waterpipe smoking has become higher than cigarette
smoking among youth in this region (El-Awa et al., 2010; Warren et al., 2006; Maziak et al.,
2014). Nevertheless, most national and international tobacco control strategies are not
specifically addressing this method of tobacco use (Maziak, 2011). This may be partly
attributed to the dearth of evidence on specific determinants of initiation and progression of
waterpipe smoking.
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Evidence from studying cigarette smoking trajectories showed that 25% of experimenters
will continue smoking later in their life (Karp et al., 2005; Mayhew et al., 2000). Like
cigarettes, it is necessary to know the percentage of waterpipe experimenters who will
continue to smoke waterpipe. Additionally, understanding the factors that distinguish
adolescents who progress in waterpipe smoking beyond the experimentation stage is crucial
for early intervention before the development of nicotine dependence that is manifested by
the increased frequency of waterpipe use (Salameh et al., 2008), or the onset of cigarette
smoking (Jaber et al., 2015; Mckelvey et al., 2014).
Longitudinal studies in developed nations have identified the individual and social
predictors that are associated with cigarette smoking trajectories (Mayhew et al., 2000).
However, findings from these studies may not be applicable to waterpipe smoking that has
unique social use patterns, cues, perceptions of harm, and societal/familial tolerance,
particularly among girls (Amin et al., 2012; Maziak et al., 2005). Moreover, findings from
studies among youth in developed nations may not be generalizable to youth in the EMR
who have different knowledge, beliefs, and attitudes towards tobacco smoking (Asfar et al.,
2005; Islam et al., 2005; Maziak et al., 2004).
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Like cigarettes, waterpipe smoking requires longitudinal studies to identify the determinants
of progression among youth. This is the first longitudinal study that is specifically
addressing waterpipe smoking progression among youth in Jordan. Guided by a broad
theoretical framework of behavioral change (attitude, social influence, and self-efficacy
model [ASE; De Vries et al., 2003), this study aimed to compare the hazard of progression
in waterpipe smoking between levels of potential determinants, among a school-based
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sample of adolescents (mean age = 12.8 years old at baseline) who reported ever smoking
waterpipe in Irbid, Jordan.

2. METHODS
2.1 Study participants

Author Manuscript

This study used data from the Irbid longitudinal study of smoking behavior (ILS). Detailed
methods were published elsewhere (Mzayek et al., 2011, 2012). Briefly, all schools in Irbid
city (N= 60) were stratified by gender (male, female, and mixed) and type (public and
private). A random sample of 19 schools was selected with probability proportional to size.
All seventh grade students at the selected schools were invited to participate in the study. A
total of 1781 (94.9%) students enrolled at baseline by turning in assent and their parents’
consent forms. The students were surveyed annually from 2008 through 2011 (4 data
collection waves including the baseline). For the purpose of this study, only students who
reported ever smoking waterpipe at any point of data collection were included in the
analysis. Non-smokers who reported smoking waterpipe daily the first time they reported
waterpipe smoking were considered progressed, and therefore were excluded from the
analysis. The final sample included 864 students with at least two consecutive waves (see
Figure 1 for details about participants’ selection).
2.2 Procedures

Author Manuscript

Data were collected using a pilot-tested questionnaire developed in accordance with
international guidelines (WHO, 1998), using instruments that were tested and validated in
Arabic such as the Global Youth Tobacco Survey (GYTS, 2002). The questionnaire was
composed of four sections: socio-demographic status, cigarette smoking, waterpipe
smoking, and other factors such as students’ beliefs and exposure to tobacco advertisements.
Using the same items, the self-administered questionnaire was completed annually in the
classrooms and facilitated by well-trained study personnel who explained the purpose of the
study and responded to the students’ questions. To improve the validity of the students’
responses, no parents or school personnel were allowed in the classroom during data
collection. This study was approved by the Institutional Review Boards (IRBs) of Jordan
University for Science and Technology, University of Memphis, Syrian Society against
Cancer, and Florida International University.
2.3 Measures
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At each wave, students were asked, “How many times did you smoke waterpipe in the past
month (30 days).” The responses were as follows: 0=not at all, 1=once weekly, 2=more than
once weekly but not daily, and 3=daily. The participant was coded as having progressed if
he/she reported a higher frequency of waterpipe smoking compared with that reported at
baseline, or from that reported for the first time among never smokers who initiated
waterpipe smoking subsequently. Guided by the ASE model (De Vries et al., 2003), we
included a wide range of individual and social factors as potential predictors of waterpipe
smoking progression.
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Life tables were used to estimate the hazard probabilities of waterpipe smoking progression
associated with each time interval by gender. The hazard of waterpipe smoking progression
was estimated for each potential predictor using dichotomous grouped-time survival
analyses (Allison, 1995; D'Agostino et al., 1990; Hedeker et al., 2000; Singer and Willet,
1993). This analysis is a combination of grouped-Cox model (D'Agostino et al., 1990),
discrete time-hazard model (Singer and Willet, 1993), and the dichotomous approach
(Hedeker et al., 2000). Items measured from wave 1 through wave 4 were used for timedependent covariates linking the predictors to the risk of waterpipe smoking progression at
the subsequent student’s interview (e.g., measures at wave 2 predict smoking progression at
wave 3). This analysis allowed for maximum data use, inclusion of the time-dependent
covariates, and relaxing of the proportional hazards assumption.
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In the last step, multivariate grouped-time survival analyses were performed by including all
potential predictors that demonstrated an association with the outcome in the bivariate
analyses at a significance level < 0.20 simultaneously in a single model (Mickey and
Greenland, 1989). Multicollinearity and interaction were examined for factors that were not
associated with the outcome in the bivariate analyses and demonstrated association in the
multivariate ones (Lo et al., 1995). Akaike Information Criterion [AIC] was used to test the
goodness of fit. All the analyses were performed for boys and girls separately. Populationaveraged (marginal) model via robust variance estimation was used to account for an
unobserved heterogeneity (random effect due to clustering and repeated measures). The
significance level was set at α = 0.05. All analyses were conducted using SAS V. 9.3 (SAS
Institute Inc., NC; USA).

Author Manuscript

3. RESULTS
3.1 Descriptive findings
A total of 864 participants (57.1% boys at baseline) reported ever-smoking waterpipe during
waves 1 through 3). The ages (mean ± standard deviation) at baseline were 12.9 ± 0.63 for
boys, and 12.7 ± 0.55 for girls. During the study period, 29.6% of the study participants had
progressed in waterpipe smoking. However, this estimate is a bit conservative because it did
not take into consideration the progression among those who lost to follow-up. Findings
from the survival analysis that took into consideration the missing values showed that 40%
of initiators may progress in waterpipe smoking within the three years of follow-up. The
annual hazard probabilities and cumulative hazard probability by gender are shown in Table
1.
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3.2 Results from multivariate analyses
In the multivariate analysis that included gender as an independent variable, boys were less
likely to progress in waterpipe smoking than girls and this difference approached
significance (HR boys: girls 0.76 [95% CI: 0.58-1.00]; P = 0.050).” On the other hand,
gender-stratified analysis showed different patterns of predictors.
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The independent predictors among boys were higher mother education, attending public
school, seeing actors smoke in the movies, frequent physical activity and accepting offers to
smoke from friends who smoke waterpipe (Table 2). Some factors were associated with
waterpipe smoking progression in the multivariate analyses, but not in the bivariate
analyses. These were related to the beliefs that waterpipe smokers are attractive and have
more friends After conducting a series of interactions between the variables, and
constructing the correlation matrix for all potential predictors, both waterpipe smokers look
attractive, and ‘waterpipe smokers have more friends beliefs were correlated (Spearman rho
= 0.42; P < 0.001). Hence, each variable was included separately in the multivariate
analysis. The model that included attractiveness belief was selected because it had higher
goodness-of-fit; i.e., lower AIC. However, similar findings were obtained from both models.

Author Manuscript

The independent predictors of waterpipe smoking progression among girls were older age,
having ever smoked cigarettes, and having siblings or friends who smoke waterpipe, while
having seen warning labels on waterpipe tobacco packs was protective amongst them (Table
2). In addition, there was a statistically significant interaction between having discussed the
dangers of waterpipe smoking with family and refusal self-efficacy. This interaction was
decomposed by examining the effect of discussing the dangers of waterpipe smoking with
family at 2 levels of refusal self-efficacy, using a binary split (low v/s high self-efficacy).
For students with lower refusal self-efficacy, having had discussed the dangers of waterpipe
smoking with family was not protective against, but rather associated with progression of
waterpipe use (HR: 1.43 [95% CI: 1.03 −1.97]; P = 0.032). On the other hand, for students
with higher refusal self-efficacy, discussing the dangers of waterpipe use did not influence
progression (HR: 0.79 [95% CI: 0.94-1.27]; P = 0.329).
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4. DISCUSSION
This is the first longitudinal study to examine the determinants of waterpipe smoking
progression among youth in Jordan. Predictors of waterpipe smoking progression were
different between boys and girls. The independent predictors among boys were higher
mother’s education, attending public school, higher physical activity, and accepting offers to
smoke waterpipe from friends who also smoke it. The predictors among girls were older
age, ever smoking cigarettes, friends smoking, and siblings' smoking. On the other hand,
belief that waterpipe smoking is harmful was protective among boys and reading the
warning label on waterpipe tobacco packs was protective among girls.

Author Manuscript

Unlike cigarette smoking, which is inversely related to socioeconomic status (Conrad et al.,
1992), waterpipe smoking was shown to be associated with a higher socioeconomic status
(Palamar et al., 2014). Although how socioeconomic factors influence waterpipe smoking
behavior is still not fully understood, findings from this study regarding the association
between waterpipe smoking progression and some socioeconomic measures were similar to
those known for cigarette smoking progression among youth. For instance higher mother’s
education predicted waterpipe smoking progression among boys. This association may not
be unexpected within the social context of the EMR where mothers may grant implicit
approval to their sons to smoke waterpipe, but explicit strong disapproval to smoke
cigarettes. Furthermore, educated mothers who also work may provide financial support to
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their sons, but not daughters, to be able to afford the costly waterpipe smoking in public
places where waterpipe smoking is more acceptable for boys than girls (Afifi et al., 2013;
Hammal et al., 2008; Khalil et al., 2013). Developing negative norms and encouraging
parental strict rules against waterpipe are highly recommended to prevent the escalation in
waterpipe smoking among boys.

Author Manuscript

This study shows the importance of social and cultural norms in delineating gender
differences in waterpipe smoking. For example, we found that attending public schools
predicted waterpipe smoking progression in boys and girls (although not significant in girls).
One possible explanation is that parents who enroll their children in private school are more
concerned about the future of their children’s behavior (Distefan et al., 1998), and therefore,
apply stricter rules to prevent waterpipe smoking equally in both genders (Kim et al., 2009).
Additionally, private schools may enforce stricter tobacco control policies that prevent
smoking among their students and staff than the public schools in Jordan. On the other hand,
private schools are for-profit institutions. They attract customers (parents) by maintaining
their reputation in both educational and behavioral aspects that make them less tolerant to
smoking. Consistent with this perspective, being a smoking-tolerant school has been
previously shown to be associated with cigarette smoking onset (O'Loughlin et al., 2009).

Author Manuscript

Friends' smoking and family members’ smoking have been frequently reported as important
predictors of adolescents’ cigarette (Distefan et al., 1998; Kim et al., 2009) as well as
waterpipe smoking (Amin et al., 2012). Based on social learning theory, adolescents copy
their friends and close family members’ behavior either directly by observing them, or
indirectly through acquiring positive norms about the behavior. In line with this theory,
waterpipe smoking progression is independently predicted by friends' and siblings' smoking
among girls and by friends’ smoking in boys who have low refusal self-efficacy.
One of the interesting findings of this study is that discussing the dangers of waterpipe
smoking with a family member was associated with progression among girls with low
refusal self-efficacy (i.e., accepting waterpipe offered by a friend). An explanation for this
can be due to a prohibitionist context of such discussion within this local culture that is
highly strict towards girls’ behavior, which can create a parent-adolescent conflict (Robin
and Foster, 1989). Evidence suggests that negative parent-adolescent communication of
disciplinary nature, for instance, may predict negative behavioral outcomes such as smoking
escalation (Ennett et al., 2001).

Author Manuscript

Within the prevalent gender roles in the EMR, smoking with friends appears to be more
accessible for boys who have more flexible rules regarding outing with friends compared
with girls (Mahdi, 2003). For example we found that the tendency to accept a waterpipe if
offered by friends who also smoke a waterpipe was a strong predictor of waterpipe smoking
progression among boys. These findings suggest that boys smoke waterpipe to seek pleasure
in a social context and consider waterpipe smoking a leisure activity with friends (Akl et al.,
2013). On the other hand, gender roles and social acceptability of waterpipe smoking, but
not cigarette, for girls seem to drive different progression dynamics compared to boys. So
while becoming hooked on nicotine through the waterpipe may push boys towards the more
accessible cigarettes (Jaber et al., 2015), it will perhaps drive girls towards more waterpipe
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use and progression. For example, in the present study, girls who ever smoked cigarettes,
but not boys, were at higher risk of waterpipe smoking progression than those who reported
never experimenting with cigarettes. Generally, our data shows that boys experimenting
with cigarette smoking are more likely to progress in their habit compared with girls (data
not shown), which is consistent with our perspective on how societal pressure can shape the
smoking experiences between boys and girls.

Author Manuscript

The popularity of waterpipe smoking among adolescents, and even among adults, may be
attributed to the myths associated with its use. One of these myths is that smoke passes
through water (erroneously believed as filtered) and thus waterpipe smoking is less harmful
and less addictive than cigarette smoking (Maziak et al., 2014). For example, a recent study
in Jordan found that waterpipe smoking is less prevalent among adolescents who perceive
waterpipe smoking to be as harmful as cigarette (Alzyoud et al., 2013). Consistent with
these findings, our study shows that perceiving waterpipe as harmful as cigarettes, was
associated with a lower risk of waterpipe smoking progression among boys. On the other
hand, awareness of harm that results from reading the warning label on waterpipe tobacco
packs was associated with a lower risk of progression among girls. Some studies showed
that girls are more likely to read warning labels and comply with them than boys (e.g.,
LaRue and Cohen, 1987). Choices available, societal norms, and personal factors seem to
influence tobacco use behaviors differentially for boys and girls in the Jordanian society.

Author Manuscript

Jordan adopted the Framework Convention on Tobacco Control (FCTC) in 2003. In
response to the obligations that this entails, much has been done such as anti-smoking
legislation and banning advertisements that promote smoking and smoking in public places
(Ma’ayeh, 2003). However, these strategies have focused on cigarettes but not waterpipe.
This may explain why we did not find any influence of policy-related factors except the
protective effect of seeing warning label among girls. It appears that many challenges hinder
the continuity of tobacco control efforts and the seriousness in their enforcement in the
EMR, and particularly in Jordan.
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This study has few limitations. First, all measures assessed were self-reported, which could
result in underreporting of smoking, especially among girls because of social undesirability
of girls’ smoking in this region (Khalil et al., 2013). However, self-reported smoking has
been strongly correlated with biomarkers of smoking in cohort studies of adolescents
(Murray et al., 2002). Previous experience studying smoking habits of youth in the EMR
showed that adolescents are willing to share openly their smoking experiences provided that
confidentiality and anonymity are assured (Maziak and Mzayek, 2000). Similar studies in
different social contexts are recommended to examine whether the current study findings
can be generalized to all youth worldwide.
This is the first longitudinal study to investigate the predictors of waterpipe smoking
progression among youth in Jordan. This study shows the importance of social and cultural
norms as well as the prevalent beliefs regarding the harm of waterpipe smoking in shaping
the gender differences in waterpipe smoking. Such understanding can be of great help in
carving gender-sensitive, and tobacco use-specific strategies to address tobacco use among
youth in Jordan and EMR.

Drug Alcohol Depend. Author manuscript; available in PMC 2016 August 01.

Jaber et al.

Page 8

Author Manuscript

Acknowledgments:
This work was supported by the National Institute on Drug Abuse (NIDA), (grants R01 DA024876 and R01
DA035160). We thank Dr. Kristopher Fennie, Assistant professor, Department of Epidemiology and Dr. Ahmed
Albatineh, Assistant professor, Department of Biostatistics at Robert Stempel College of Public health, Florida
International University for reviewing the manuscript.
Funding source
This study was supported by the National Institute on Drug Abuse (NIDA), (grants R01 DA024876 and R01
DA035160).

REFERENCES

Author Manuscript
Author Manuscript
Author Manuscript

Afifi R, Khalil J, Fouad F, Hammal F, Jarallah Y, Abu Farhat H, Nakkash R. Social norms and
attitudes linked to waterpipe use in the eastern Mediterranean region. Soc. Sci. Med. 2013; 98:125–
134. [PubMed: 24331890]
Akl EA, Jawad M, Lam WY, Co CN, Obeid R, Irani J. Motives, beliefs and attitudes towards
waterpipe tobacco smoking: a systematic review. Harm Reduct. J. 2013; 10:12–75. [PubMed:
23816366]
Allison, P. Survival Analysis Using SAS: A Practical Guide. SAS Institute; Cary, NC, USA: 1995.
http://www.statisticalhorizons.com/wpcontent/uploads/2012/01/Allison_SurvivalAnalysis.
Accessed January 2015
Alzyoud S, Weglicki LS, Kheirallah KA, Haddad L, Alhawamdeh KA. Waterpipe smoking among
middle and high school Jordanian students: patterns and predictors. Int. J. Environ. Res. Public
Health. 2013; 10:7068–7082. [PubMed: 24351734]
Amin TT, Amr MA, Zaza BO, Kaliyadan F. Predictors of waterpipe smoking among secondary school
adolescents in al has, Saudi Arabia. Int. J. Behav. Med. 2012; 19:324–335. [PubMed: 21643931]
Asfar T, Ward KD, Eissenberg T, Maziak W. Comparison of patterns of use, beliefs, and attitudes
related to waterpipe between beginning and established smokers. BMC Public Health. 2005; 5:19.
[PubMed: 15733316]
Conrad KM, Flay BR, Hill D. Why children start smoking cigarettes: predictors of onset. Br. J. Addict.
1992; 87:1711–1724. [PubMed: 1490085]
D'Agostino RB, Lee ML, Belanger AJ, Cupples LA, Anderson K, Kannel WB. Relation of pooled
logistic regression to time dependent cox regression analysis: the Framingham heart study. Stat.
Med. 1990; 9:1501–1515. [PubMed: 2281238]
De Vries H, Mudde A, Leijs I, Charlton A, Vartiainen E, Buijs G, Kremers S. The European smoking
prevention framework approach (EFSA): an example of integral prevention. Health Educ. Res.
2003; 18:611–626. [PubMed: 14572020]
Distefan JM, Gilpin EA, Choi WS, Pierce JP. Parental influences predict adolescent smoking in the
United States, 1989-1993. J. Adolesc. Health. 1998; 22:466–474. [PubMed: 9627817]
El-Awa F, Warren CW, Jones NR. Changes in tobacco use among 13-15-year-olds between 1999 and
2007: findings from the eastern Mediterranean region. East. Mediterr. Health J. 2010; 16:266–273.
[PubMed: 20795439]
Ennett ST, Bauman KE, Foshee VA, Pemberton M, Hicks KA. Parent-child communication about
adolescent tobacco and alcohol use: what do parents say and does it affect youth behavior? J.
Marriage Fam. 2001; 63:48–62.
Global Youth Tobacco Survey Collaborative Group. Tobacco use among youth: a cross country
comparison. Tob. Control. 2002; 11:252–270. [PubMed: 12198280]
Hammal F, Mock J, Ward KD, Eissenberg T, Maziak W. A pleasure among friends: how narghile
(waterpipe) smoking differs from cigarette smoking in Syria. Tob. Control. 2008; 17:e3. [PubMed:
18375726]
Hedeker D, Siddiqui O, Hu FB. Random-effects regression analysis of correlated grouped-time
survival data. Stat. Methods Med. Res. 2000; 9:161–179. [PubMed: 10946432]

Drug Alcohol Depend. Author manuscript; available in PMC 2016 August 01.

Jaber et al.

Page 9

Author Manuscript
Author Manuscript
Author Manuscript
Author Manuscript

Islam SM, Johnson CA. Influence of known psychosocial smoking risk factors on Egyptian
adolescents' cigarette smoking behavior. Health Promot. Int. 2005; 20:135–145. [PubMed:
15722365]
Jaber R, Madhivanan P, Veledar E, Khader Y, Mzayek F, Maziak W. Waterpipe as a gateway to
cigarette smoking among adolescents: a three-year longitudinal study. Int. J. Tuberc. Lung Dis.
2015; 19:481–487. [PubMed: 25860006]
Karp I, O'Loughlin J, Paradis G, Hanley J, Difranza J. Smoking trajectories of adolescent novice
smokers in a longitudinal study of tobacco use. Ann. Epidemiol. 2005; 15:445–452. [PubMed:
15967392]
Khalil J, Afifi R, Fouad FM, Hammal F, Jarallah Y, Mohamed M, Nakkash R. Women and waterpipe
tobacco smoking in the eastern Mediterranean region: allure or offensiveness. Women Health.
2013; 53:100–116. [PubMed: 23421341]
Kim MJ, Fleming CB, Catalano RF. Individual and social influences on progression to daily smoking
during adolescence. Pediatrics. 2009; 124:895–902. [PubMed: 19706575]
LaRue C, Cohen HH. Factors affecting consumers' perceptions of product warnings: an examination of
the differences between male and female consumers. Proc. Hum. Factors Ergon. Soc. Annu. Meet.
1987; 31:610–614.
Lo SK, Li IT, Tsou TS, See L. Non-significant in univariate but significant in multivariate analysis: a
discussion with examples. Changgeng Yi Xue Za Zhi / Changgeng Ji Nian Yi Yuan = Chang Gung
Medical Journal / Chang Gung Memorial Hospital. 1995; 18:95–101.
Ma’ayeh, SP. Jordan: Mass Media Campaign Combating Smoking Requires Serious Commitment And
Not Just Words. World Health Organization; Geneva: 2003. http://www.who.int/tobacco/training/
success_stories/en/best_practices_jordan_media.pdf, (Last accessed 2 November 2014)
Mahdi. Teen Life in the Middle East [e-book]. Greenwood Press; Westport, Conn: 2003. Available
from: eBook Collection (EBSCOhost), Ipswich, MA. (Last accessed April 15, 2014)
Mayhew KP, Flay BR, Mott JA. Stages in the development of adolescent smoking. Drug Alcohol
Depend. 2000; 59(Suppl. 1):S61–81. [PubMed: 10773438]
Maziak W, Eissenberg T, Rastam S, Hammal F, Asfar T, Bachir ME, Ward KD. Beliefs and attitudes
related to narghile (waterpipe) smoking among university students in Syria. Ann. Epidemiol. 2004;
14:646–654. [PubMed: 15380795]
Maziak W, Eissenberg T, Ward KD. Patterns of waterpipe use and dependence: Implications for
intervention development. Pharmacol. Biochem. Behav. 2005; 80:173–179. [PubMed: 15652393]
Maziak W, Mzayek F. Characterization of the smoking habit among high school students in Syria. Eur.
J. Epidemiol. 2000; 16:1169–1176. [PubMed: 11484808]
Maziak W, Rastam S, Eissenberg T, Asfar T, Hammal F, Bachir ME, Ward KD. Gender and smoking
status-based analysis of views regarding waterpipe and cigarette smoking in Aleppo, Syria. Prev.
Med. 2004; 38:479–484. [PubMed: 15020182]
Maziak W. The global epidemic of waterpipe smoking. Addict. Behav. 2011; 36:1–5. [PubMed:
20888700]
Maziak W, Taleb ZB, Bahelah R, Islam F, Jaber R, Auf R, Salloum RG. The global epidemiology of
waterpipe smoking. Tob. Control. 2014; 24(Suppl. 1):i3–i12. [PubMed: 25298368]
McKelvey K, Attonito J, Madhivanan P, Yi Q, Mzayek F, Maziak W. Determinants of cigarette
smoking initiation in Jordanian schoolchildren:lLongitudinal analysis. Nicotine Tob. Res. 2014 In
press.
Mickey RM, Greenland S. The impact of confounder selection criteria on effect estimation. Am. J.
Epidemiol. 1989; 129:125–137. [PubMed: 2910056]
Murray RP, Connett JE, Istvan JA, Nides MA, Rempel-Rossum S. Relations of cotinine and carbon
monoxide to self-reported smoking in a cohort of smokers and ex-smokers followed over 5 years.
Nicotine Tob. Res. 2002; 4:287–294. [PubMed: 12215237]
Mzayek F, Khader Y, Eissenberg T, Al Ali R, Ward KD, Maziak W. Patterns of water-pipe and
cigarette smoking initiation in schoolchildren: Irbid longitudinal smoking study. Nicotine Tob.
Res. 2012; 14:448–454. [PubMed: 22140149]

Drug Alcohol Depend. Author manuscript; available in PMC 2016 August 01.

Jaber et al.

Page 10

Author Manuscript
Author Manuscript

Mzayek F, Khader Y, Eissenberg T, Ward KD, Maziak W. Design, baseline results of Irbid
longitudinal, school-based smoking study. Am. J. Health Behav. 2011; 35:746–755. [PubMed:
22251765]
O'Loughlin J, Karp I, Koulis T, Paradis G, Difranza J. Determinants of first puff and daily cigarette
smoking in adolescents. Am. J. Epidemiol. 2009; 170:585–597. [PubMed: 19635735]
Palamar JJ, Zhou S, Sherman S, Weitzman M. Hookah use among US high school seniors. Pediatrics.
2014; 134:227–234. [PubMed: 25002664]
Robin, AL.; Foster, SL. Negotiating Parent-Adolescent Conflict: A Behavioral-Family Systems
Approach. Guilford Press; New York: 1989.
Salameh P, Waked M, Aoun Z. Waterpipe smoking: construction and validation of the Lebanon
waterpipe dependence scale (LWDS-11). Nicotine Tob. Res. 2008; 10:149–158. [PubMed:
18188755]
Singer J, Willett J. It’s about time: using discrete-time survival analysis to study duration and the
timing of events. J. Educ. Stat. 1993; 18:155–195.
Warren CW, Jones NR, Eriksen MP, Asma S. Global Tobacco Surveillance System (GTSS)
collaborative group. Patterns of global tobacco use in young people and implications for future
chronic disease burden in adults. Lancet. 2006; 367:749–753. [PubMed: 16517275]
World Health Organization [WHO]. Guidelines For Controlling And Monitoring The Tobacco
Epidemic. Geneva, Switzerland: 1998. http://apps.who.int/bookorders/anglais/detart1.jsp?
sesslan=1&codlan=1&codcol=15&codcch=468 (Last accessed November 1, 2014)

Author Manuscript
Author Manuscript
Drug Alcohol Depend. Author manuscript; available in PMC 2016 August 01.

Jaber et al.

Page 11

Author Manuscript

Highlights
•

We identified the predictors of waterpipe smoking progression among youth in
Irbid

•

40% of waterpipe experimenters are expected to progress in smoking within 3
years.

•

Predictors of progression in boys were peer influence, attending public schools
and exercise.

•

Predictors of waterpipe smoking progression in girls were friends and sibling
smoking.
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Figure 1.

Participants’ selection from Irbid longitudinal study of smoking behavior (ILS) to examine
the predictors of waterpipe smoking progression among school adolescents in Jordan
(2008-2011).
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Progression of waterpipe smoking by gender and time interval among school based sample of adolescents in
Irbid, Jordan, 2008-2011. (N=864)
Boys (N=518)

Time interval

Entered
(N)

Progressed
a
N (%)

Censored
a
N (%)

Didn't
progress
a
N (%)

Baseline-year1

337

42 (9.3)

year1-year2

355

Year2-year3

387

Cumulative
probability
(%)

25 (12)

270 (78.7)

9.3

9.3

b

8 (1.7)

291 (84.2)

14.1

22.1

b

23 (6.7)

285 (74.0)

19.3

37.1

56 (14.1)
79 (19.3)

Probability of
progression
(%)

Girls (N = 346)

Author Manuscript

Baseline-year1

180

year1-year2

226

Year2-year3

272

21 (11.2)
37 (17.2)
43 (13.8)

9 (4.9)

150 (83.9)

11.2

11.2

b

7 (3.2)

182 (79.6)

17.2

26.5

b

10 (4.9)

219 (81.3)

13.8

36.7

a

All proportions are weighted.

b

New students initiated waterpipe smoking among never smokers.
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Gender-specific adjusted hazard ratio of waterpipe (WP) smoking progression among school based sample of
a

adolescents in Irbid, Jordan 2008-2011

Boys

Girls
b

Potential predictors

b

AHR (95% CI)

AHR (95% CI)

Age (Years)

0.97 (0.81-1.15)

1.19 (1.02-1.38)*

Father's education (>High school)

1.27 (0.94-1.70)

(−)

Mother's education (>High school)

1.39 (1.04-1.85)*

0.91 (0.70-1.19)

1.26 (0.96-1.65)

0.80 (0.58-1.10)

3.19 (2.01-5.05)**

1.23 (0.85-1.79)

Ever smoked cigarettes

(−)

1.51 (1.12-2.04)**

Higher physical activity

1.24 (1.08-1.41)**

(−)

0.84 (0.64-1.12)

(−)

1.20 (0.90-1.60)

(−)

Belief WP decreases body weight

1.28 (0.97-1.69)

(−)

Belief it is easy to quit WP after smoking a year

(−)

1.29 (0.97-1.73)

Belief WP is harmful to health

0.65 (0.47-0.88)**

0.83 (0.58-1.20)

Refusal self-efficacy

1.08 (0.60-1.94)

1.21 (0.68-2.14)

Dangers of smoking discussed by family

0.95 (0.71-1.27)

0.76 (0.41-1.41)

At least one parent knows you smoke

(−)

1.01 (0.75-1.36)

Has at least one parent smokes WP

0.78 (0.58-1.04)

1.01 (0.75-1.36)

Has siblings smoke WP

0.97 (0.72-1.29)

1.39 (1.03-1.89)*

Has friends smoke WP

0.60 (0.36-1.01)

1.86 (1.33-2.60)**

Good relation with siblings

(−)

0.88 (0.55-1.40)

Good relation with classmates

1.26 (0.71-2.23)

(−)

Good relation with teachers

0.70 (0.44-1.11)

0.97 (0.63-1.49)

Saw advertisement warn from smoking

1.07 (0.80-1.44)

(−)

Teachers smoke in front of the students

0.95 (0.69-1.31)

0.98 (0.78-1.34)

Warning labels seen WP tobacco packs

0.92 (0.69-1.21)

0.54 (0.40-0.73)**

Seeing actors smoking in the movies

0.58 (0.41-0.80)**

1.54 (0.76-3.11)

Friends smoking * Low refusal self-efficacy

3.25 (1.54-6.88)**

(−)

Dangers discussed * low refusal self-efficacy

(−)

2.24 (1.12-4.51)*

Socio-demographic

Daily allowance (Piaster/day)

c

School type (public)

Author Manuscript

Individual factors

Belief WP smoker has more friends

d

d

Belief WP smoker is attractive

Author Manuscript

Social factors

Author Manuscript
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a

Analysis is weighted by the inverse probability of school chosen.

b

Adjusted hazard ratio and its 95% confidence interval.

Author Manuscript

c
Jordanian currency ($1=70 Piaster).
d
Were correlated (correlation coefficient = 0.42) and thus they were entered to the model separately and the model that have the higher fit was
reported here [lower Akaike Information Criterion (AIC)].
*

P-value less than 0.05

**

P-value less than 0.01
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